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(54) DEVICE AND METHOD FOR THIN FILM FORMATION 

(57)Abstract: 

PURPOSE: To provide LPCVD device and thin film forming 
method capable of suppressing the growth of an Si natural oxide 
film by neither decreasing throughput nor increasing the device 
cost as well as of forming high quality Si film and then a thin 
capacitor insulating film at low temperature. 

CONSTITUTION: A wafer cleaning ultraviolet ray lamp 107 and a 
heating infrared ray lamp 106 are fitted to the film forming 
chamber 1 03 of a load lock type single wafer LPCVD device. 
After carrying a specimen substrate to the film forming chamber 
103, firstly, while irradiating ultraviolet ray lamp, 03 gas is led in 
to remove any organic matter on the wafer surface. 
Successively, while irradiating with the ultraviolet ray lamp, a 
mixed gas including H2 and F2 is led in to remove an Si natural 
oxide film. Later, the irradiation with the ultraviolet ray is 
stopped and the output of an infrared ray lamp is increased to 
raise the substrate temperature for the formation of the thin 
film such as an Si film, tantalum oxide film etc. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



® — 3iH« 
SteHt 

~& — awe 

PWJ 




1 / 1 



2003/04/28 10:32 



(l9)B*H#fT/r (JP) (12) ^2Sr ^fl 4% l^F ^ <A) (U)*tt4tW2*BI*ft 

#^^7-321046 

(43)&MB ¥f£ 7 ^(1995)12/! 8B 



(BDinta 6 mam ftftw&mn f i ^m^mm 

HOIL 21/205 
21/26 

21/304 3 4 1 D 

H0 1L 21/26 Z 
27/ 10 3 2 5 J 

m&m* m^JMnms ol n m) m&m\zigz< 





^T6- 108125 




000005108 










(22)ttJffiH 


¥J«6^(1994) 5^230 










(72)fg^# 
























(72) 
























(74) Km A 


/NH MIS 



(54) #K^Se»&^»K^^ffi 



(57) imm 

imm: * i-ogT^fn^ i- s 

If I > * + ^ -c * *6» IRjWfiS "T«fi * L P C V D » iBS O* 
[ADS] a-KD v^M^LPCVD^a©JSM^l 

*»ao. s i s&KffcKi&ifci-r*. *©is. am-!* 






— - 112 




1 1 




'-il 




-—-111 





[18*312 ] 18**1 lKbut. ±ESS5?f*B4flS«-rs 

[18*313 ] ii*3i ucfo^-r , ±re^f,f££M«t'r& 
ffitl^'ja^^x ^ Sffi©g^ t ^ 'J a > fllte «fc £ 
/diW^IStSBWriffl 3 ft £ff SUftSSB. 

[11*114 ] §8*111 . 2Sfctt3tcisl,^, ±IEgS$1- 10 

[18*315] 18*314 OCtet^T, ±t2:>y 3>Ox^{£ 

f3-s#±ia-> y 3 > v x ^cD^EKge^^jK^ttiT 

[18*316] 18*314 * fc« 5 {Cfcl^-C. ±iB^S.as 

[18*317 ] 183*11 1 , 2Sfc«3Kisl,>t, 20 

[18*388 J MJfcJSTKte^-C. ±EsJtfMI. 
4> K i/ 'J 3 > -5 x ^ ©*B*» 6 M W 3 ft 5 »H»J5J^ 
B. 

[18*319 ] 18*117 Ktet^-C , ±&mftmttis V3> 

#> 6 BBS* 3 ft 6 mmmmm^ 
mmmi o: i8*3i7&c*sn-c. ±ia^mg#vy =< 
^-•oxDjasaa^. a&f n^-Lie^ y > r ^ x ^©gi 30 

ffi*> 6JH»t 3 ft S»BU&£«B. 

[«jftiii 1] 2, 3, 4. 5. e, 7, 

[18*31 l 2 ] if *JB 1 , 2, 3, 4, 5, 6, 7. 
8, 9, 1 OS/ctil HCfcC»t, ±faafflHJgfiK»S© 
tfX'SASR*^ y 3 > x Al-N(Df«S[>*?HO 
M*f *M»r 1/ & t»Jf R«fiSSSB. 

[ 18*31 1 3 : 18*31 1 . 2. 3, 4, 5, e, 7, 40 

8, 9, 10, I 1 itcitl 2KisHT, ilesssiffJsS; 
[18*311 5] 18*311 4tcte^T. ±B2^W£&M!W 

t,tt#6 ^ y 3 > f > x «±©wr i> l < «tt*MJ»£i»* 

[18**1 1 6 3 18*JI 14*fcttl5 (C*JUT. JbfESg 50 



nmW- 7-32 1 046 

2 

[81*11 1 7 ] 18*3f 14, 15 S/c» 1 6 {C^UT, 

[tff*lll 8] I»5jcJIl 4, 15. 16*fc«17tCfc 

[ IS*II1 9] ummi 4, 15, 16, 17$fcttl 
8(Ctel>t, ±12^f^MWL^^6±ia^'J 

[ff*^2 0] sf*lBl 4, 15. 16. 17. 18$ 

fc« 1 9 ccfo-c^r, ±mmmmm<Dm. ±ia^ y =3 > 

^MDSB^O. 151— SCE^r^iMJI^f 
[f**iI2 1 ] IS*II1 4, 15, 16. 17, 18, 

lgjiteuzotcto^t, ±ffiWR*tfll©RS. ^^© 

[lfi*J12 2 ] 19*11 14. 15, 16. 17, 18, 
19,20 £ tcit2 1 K*J^r, ±Sd3IE^itffl*^> 'J 3 

[18*3® 2 3 ] it*iI2 2 nctei^-c, ±ie^ 3 

[18*112 4] 08*312 2 tefc^T, ±iB^V3>Jg*s 

[18*12 5 ] 18*312 2 Kfc-t^T. ±!2*> y 3 >Jf735 

[ §8*312 6 ] 18*352 2, 2 3, 2 4Sfc«2 5tC*j 

[18*312 7 ] 18*31 14, 15, 16, 17, 18, 
19, 20 &tct,Z2 1 fcfct,3-c, ±$£MmifiMti' ') ^ 

[18*312 8] 18*311 4, 15, 16. 17, 18, 

i9, 2osfc»2 uc*jt,a-c, ±sdmm# i mt5>>t< 

[I8*IB 2 9 ] 18*31 14. 15. 16. 17. 18, 
19, 2 0Sfc(i2 UCtoH-C. ±BBW«*«ARttr* 

[0 00 1 ] 

[ aathof Jffl^i f ] #»Eraw«&fiB*BRoWRji!? 

«a*a»Ot!f^ci«:j:0. fy =»> (S i ) eas 



3 

[0 0 0 21 

[fiE3R<DSa5] SEft^MfSlSS (Lav Pressure Chemi 
cal Vapor Deposition, 0§ Lt LPCVD^iJ, SJE^gf 

ALT^^C^^SM^Jf^T^^ffiT^>^ 0 LSI 

*iBSS i SI, mtisV^s (S i 3 N 4 ) g, =i> 
BtfUR (S i 0,R) ^ £«0*JR£Jg)5SLTt»S. 10 
[0 0 0 3 ] fi^COS i V*^<Dtt3ffitltm>, LP 

cvDffittfi£*(D^»^*^*i5i-sxcSrt"r-JSLr 

^^>^^^c\ s i ^ ^^(D^nm^^^^ 

i KtcS^P- KiTSKHcs i SS± 

tcs i e^KfbB^B^SO^fflip-rs/cesbtc, LP 

£ Q W^iUlt FiJx.!^. /^Semiconductor Wo 
rid 1 9 9 2^9^^, 1 0 2I*>6 1 0 7KCtlZt££ 

[0 00 4 ] 

t5^«7>^A- T^-feX • y-trV (DRAM) <D 

*o/c 0 jgtc^ , J-^->^cDil5pcc < j:0 ^ x^oJBjfi 40 

[o oo 5] ^mnommt, aji-Vv h<D{&T^m 
far-iSfnHo s i ns^si** ^^'^^^JSl^^pj^ 

*L PC V D«aa^»«««*ffi«:tS«r4C itc* 

So 

[0 00 6] 



nm^i - 3 2 i o 4 6 

4 

© R*»B#©^ i^ttSKiilBi OT^HK^ t,> 
£ x ^ h gfcj^ ff o tc 0 x / a £ fiJcJiS ft }$3£ U tc 

(F 2 ) *^tf»^^*REBStc»A^S. 

U LPCVDffi{c<tO»K*a*tf 5, 

<S> ±Id—iiCDXfM^^"^E^5 X 1 0-»TorrJi(T<D 

[0 0 0 7 ] 

mm] iK&fficc^na, ^^m^i^^o, 

#x AiT SdifciO^x ^±tc8i?¥-f 

i OzR, f#CtS iSfi^BfflL/ri^ati^T'CiiS i g 

nxt^ + ^t^S i IS* s ^J5S;nJ«6"C*-5„ S/c, Tit6 
StgOtS i»fe£S i O, m*±i>ttC&tHbT{,>2>m& 
CctS, ^*<ttlfiia-CS i Sfi±tc©#jSJJ?lKKC S il 
iMtSCi^-CSSo */c. Si.NJ^Ta.O, 

@§f lib© jess* m ij-r sciOT*. + + ✓ > ^ ^ 
vmijfotxmmitifiBimtte&o lot + ^ 

[0 0 0 8 ] M^c, *^tcj:ntf, 

[0 0 0 9]^ -iiOXfltiS i H^LPCVD 

[ 0 0 l 0 ] 

[ 0 0 l l]12 Ct77r<r^I»C J; 0Kt4 l l £ft/?£L> 



5 

/c. £T\ pSS. 10 Qcm, ffi#{4 (100){DSil 
«2 0 1 Jti'C 1 0 0 n m<Df&ffiitB2 0 2 »ffiL/c 
(B2 (a)). Mu-csftKD-; y^^iF^-fx 

<H2 (b> ) . 

[0012111 «*«Mfcj:-5W0BKfiS»!BO«ffiEI 

n^i o 3<D3mt, £^ra*iEWTsy- w-oi^i 

04, 1 04' , R^SSHco^x/^JRigitf^tBHSa 
1 0 5<£9«j£3ft*fiJB<5DEZ-- Fci7^ftIMLPC 

v d satotsmmic mj&ovm % t t ©-c * s . 

fSM^l 0 3(C«, ^|^^>^1 0 6 i C4T.tc*fr^JL/ 
xmnm^yy' I 0 7 , fflZlt. 5 4 nnKDffili 

[0013] m^m^>y'i o 6«s 1 ^^oa® 
ii ai^«7>^i o 7w^ffifwccgS!a3*i, -en-en 
s i ^^©jm&Ktfs i ^x^©^';-^.>ytcfflii 

^->>^l 0 6^^fS^>^l 0 7i^SS^ 

wasii, ^-n^ns^iico^i osrcm 0 9 5C J: 0 iffi 

*?MSt^>:/l 0 6 i Lt Apy>7>^jga*i^ 
tci><D&m^tc n 13 *v h^l 0 1. JUiS^l 0 2, bH 

mM \ 0 3{i*n*naiiu/cK5-Y^>^i 11,1 

11', 111" ±2~-#ft I F-tf>7'l 12,11 
2' , 112* tc±tiSF«3n. fiW»ffi*fft>tet^» 

h^«5 X 1 0" 7 TorrJWT, 
I^5x 1 0- e TorrWTcDiSS^^«f#^nTt^„ 

[0014] wH^RR^ffi«wr©atir*4 n s-r, 

tftey hf 1 0 l^N^^ta^Il^LtAMEiL 
CCtCK*4S«l 1 ^^#^S„ «t,>T#-te* h 
^|*9£5 X 1 0- 7 TorrtlTCcSP^t>/cf*. y- h^V/ 
1 0 4*HH 0 5tcJ;*3fS*««n 1 

■^^^tsisi 0 2^iffiii-r^., y-h^i/^i 

SI l*»i£g*>6iafflSgl 0 3^it$i*U 
^x/vS^ j i 3CC*H*4„ 

[0015] ^<Df£, > V 1 0 7 %WM Oft** 

ssi lccjsffrawwBjoBfc^stfo/c cobs. * 
9m 7>-/io6 coRg^tc j: d mmm&mt 2 5 0 °c 

[0016] -e<D», o 3 <Dms*®±i<mmmft£u 



(4) ^m 3 ^ 7-3 2 1 04 6 

6 

&#6H 3 , F 2 , A r©rg^#**J&IS^3SA0 

[0017] torn. %mm : y>y , (Dmm'Ru i H 2t 
10 mwn? > 7*(D*a«s;f4stRss^ 6 0 0 °ct & 

[0018] fiS«S*i«K3S*-C»«Lte«, 
SrMtf, S8j£g«l 0 5 £±01**4 

s« 1 1 zmmmi 0 2^s^u it^t^F^^ 

10 4' ^hM;^10 4*ffltK*H2f h 

f lOl^iKLfc ^©f*. ^h^;^l 0 4^: 

f4S«S:flX Offline. 
20 [0 0 19] £Ojj&lcJ:VftmLtczm&yx^«ffi 

&MMmn^mmnvmmLtc tc%. (c) ^ 

aSLrc^cD^|E^$n/c e £/c, ffeK^t)S2 0 2± 

[oo2o]03 (a) *mi<Dmmi/ 

fjkLtci>(D-Cfo& a ttf$<D?c&>, 03 (b) ^5cM^ 

^ btcM"rsrccs-rsBsra^i 5%bim-c#/c 0 * 
K>. mm^x V&2 0%fi«r*fc o tcte, 13 (b) 

40 H3 (a) co^-y>xcctb^s i m^oxvmmt^ 

[0021] ^mm^c^tiict, f&mmc$mtmmm 
m^mmL/cmm^>yimM<Dt^mu~- fp ? ?l 

»4 M8t 0 ft^s 6 H i IkZF F 2 4Stf iS^^^ £«S A U r 
S i &*8BlftK«:i*4iy. ttc^-rRI-SfBSrtr s i SI 



[0022] ($mm 2 ) ^mfcfflx'te, miMW 1 x^n 

[0 02 3 ] WWSt6tcttH2 (b) ifUfi, pglO 
Qcmffi^fir ( 1 0 0) OS iSI2 0 1 tC«ftB!ltK2 0 

*»ffl3*fcfcO*ffl^fc (H4 (a) ) . ^IffiSffi 10 

40 i cc^o/c^KffjiS^a©^^ ^ nioi ee^g 

tdfk, >^'106 CDBBJ^c J; 0 K^Sfi* 2 5 

o n cws^L,^^6^HF^>^i o i^mmi^xo, 

[ 0 0 2 4 ] *er>§fe, SR^IB^V^coMWRC/H,. 

*fiSKm«:»AU IS*4Sfil 1 ±tc S i mZ&f&L 

[0 0 2 5 ] Bff^cDO^rfl^JK^tf -?/d& tfX(D»A4 30 
7>7'106 OflS«&tt£*A 6 0 0 °c 

[0 0 2 6] K*4Mfi*£ ^^affitcaatt^rnI6C«BH 

-Ct8§gLfc£C5, S iltt, 14 (b) tCTnLfccfc^ 

XS i O, i^T-Eltlxtf^ + ^ + JUfiJESbTC^ (H 40 
4 (b) CD 2 0 5) o xt^ + ^^^SJl^OD^PSiE 
ffi«fie*<DLPCVDffirj|5^b/cS i JStCtb^T'hS 
^t©r*o/c 0 ttte, S iSffi#SSffibfcSI5»3!p6HI 
tite(»M{bBLb-C»S iRtt&£Att.« (B4 (b)O 
2 0 6) X'fo-ytc 

[0 0 2 7 ] *!6SfiWcj:ntf, a*OLPCVDM 



<f?KPF 7-3 21 04 6 
8 

[0 02 8] (SeSfcfll 3 ) ^Ute^-CW, *#fePJJK: J: 5 

S * * v ^> £ (D KM*?} j& £ @ 5 Cc fn^r 0 
[0 02 9] SI nSL 0.0 1 Q cm , 0 
0)CDSilf30 1 Cca*0<DiafRK{biSCCj;P3*-?» 
S£ffi3 0 2«rJf5J£0fc o ^l=»"CS5*4Sri5t?* Uc», cn 

4H ncTso/cSiBff^isaccwAb, sdswii tim- 
ms i Bfmimzmnmcm&xzzmsxnikL 

iPH 3 4S^^4)3EISSCCa»A0, S 113 0 3^: 

Bf&otc 0 cofg, mmumz4 8o°c<tr£^tcmmx 
t£«^ra^ffi«T*s, ws©B*p B W^*iftu/d*, ^ 

<Z>6U&*ff±U M^-CStSSS46 0 0-C4-C±#U 
T\ Hi»ffi|2"Cai^fc*j£tCj:t) S i S«#Rai,T0> 

*£ Aft O r ige aval t o tc. 

[0030] ^am^m^^m^oiBL, s i JK3 o 

n=&H6(C^L/c^BfrC2SALfco !36cDggr'«Ta 

y^^CTaCOC.HOO^O^^I&t^^^, H 1 
OHlWiM^otl^. Sf, S iMc0Jiffl(Dl^i|5] 

sii3o 3±(cjgff-rs 
wawRiys i a*sM{bKS:ie»WK:«tart4s*r 

(0C 2 H s ) s ^O^^L, Mfb^>^JH83 0 4%Bf$,L 

J: 0 BWb ^ > ^ ;HB<D«ffi| b*tf ofc. 
[0 0 3 1]fWl X^"->^?£tcJ:fr)M{b^*>CT 
i N)B^3 0 4*iifHL/, C ft*S^©t»fite<fc OflnX 
h^ffii UTMOST +Ji*s2*7cl8i$i*: 

ic a 

[0 03 2 ] *^tC<fcOf-¥f?RLft:MOS + +A^5fO 
SLPCVDffi*fflC>rJBRjEO /ci^f b ^ > ^ ^K©»^ 

d: o H^ji^^fsc ^fe^K^jfiis sntc^ci jpw 6 ^> 



CO 

9 

itto/c ttc, Siifi3 0 1d:y>^iAl/cSi 
i3 0 3 HCDSJttStrtfclgiSESn/Co 

[0033] *iafi«tc j:n« . jsEB^tcas^«M«ti 

pcvDgKffl^. mwmm%Lrj;&fi>o 3 
mAL-cm^^m^uci^ m-^mm^xn^mn 
mzmm o e h , so' f , £^t* £zsa l r 
s i @*fflMtiR*i&su »c^-cbi— sEMrt-c#NaM 
s i mzmmLxcnzmMmrz, mcmmom^m 

J: 0 , &c tb-<Jf t > * + * »B«H*i JBfiR-C S £ o 
[0 0 3 4 ] ate, *3li6fi?(|-C»n§?OS i St5«rJB 

rs iK4Ji5RSo-cfcHi«©ja*^f#e»fta. s 

i JgtCf^^LT 5? > > (W)l?©£]Kig£ mm LX 

[0 0 3 5 ] Sfc, M^>^MitC(UTS i,N<Ii 

[0 0 3 6 ] (^SfcF(4 ) *^J6«?!|«, ^JSW 1 ^ L 
te»JK«l««B<D^^»A»OJgt«**A 4 C i tc J; »3 

[0 0 3 7] £B<DlMWrffiH*0 7 tC^T. #-te v h 

m^<D^^fjkLtc 0 m 1 iCDJlC^J^^aSASBO^r 
0 1 "CJi, /77;2!IASB*ii**4SlSia±Ccl¥^TS 

tab* mnm<D~%m&xzmAmt£vm\8\2ftx l 30 
£5„ cnwu Ei7-e«^x^Aa^W4S*m 

[0038] £ y - ~ > ^ffiS^JgliSfR^StJXlSWI 
TOW^. &tcH 2 £F 2 *£tfiR^#**i»A 

or s i @«fflMt«*Bfc*Lfc. asHSKaatiSitsw 40 

(DfojlZ JtmLXmfcU&%±tt\ 6 0 0'CTS i H 4 

[0039] imzmimmmmtmicfe^xmrn 
utc tc?>, mnm 1 tetter ^is^go/j^ i> s i 

[0 04 0] #j£ifcWc <fcft«. tfx^AfflWSflLhte 



ftmW-l - 3 2 1 0 4 6 
10 

mmmmw ±r * * s 5 c i # 6 

[0 04 1 ] ) *Ht6Mrtt, J&JUI^ctetf 

6aStfM8 -> > ^ £ SfeJ^f «7 > ^©KH*^ £ /effect 

[ 0 0 4 2 ] M 8 Cc*||ffi«CcteWSfiSIS^(DfMIKfflEI 

^1 1 5 1$ v-^vm 1 1 6©— otc^stu, 

-^>^B#^JD^#^CD^?fS^>^l 1 7^«»]L/c 

yy 1 0 6 ccit-<r a^whs < . 3 0 0 -cwroffis 
[0043] *-s\ ns6« 1 iEHntc^^ y vmtcmm 

^X^ASBl 1 8£D0 3 *a»AL"C«»S«±tca?¥ 
««*Jia«0«:3&i&^«A»J: 0 H 2 i F, *dtf«^ 

CH 8 r (iSBS 0 r h £ )tc J: D SERffl 

0 6 0T«f4S1g* 6 0 0 °CtCttlS» U , ^JSWI 1 

<t|3HS, ti?MAU\ \ 4 cfc^J S i H«£H 2 ^^tftB^- 

[0 044] CCD^ffitCJrOffRSOfcK^^r^x^ffi 

Lmmmm^-Bmmxmm u/cic^. si m 

S/c «MfUR±«:«S i ©#ftHtt±<BISSti&^o 
[ 0 0 4 5 ] 0 1 . Oti, ^ y-->^fflC0^ 

0©ffi]t1^O(7);M7>7 , l 0 6 cb 1 2 O^ffL, 

Sffi cdmm & h mm £ t f o r C >4 D 

[0 046] 13 9M1 1 0 fciS LfcWK»fi!35E*ffl 



XL 

goiter* 

[0048] c^ffiwi 6 ) ^mmmu, mm i ^1 

[oo49] KgofflijwffiEi^H 1 1 &c^-r D h 
[0 0 5 0 ] * T\ ^Jfitaj 1 ifHjs^c^-b ^ h^$ege# 

- b s 7'%mvr immmz x.^mm-s 1 1 3^ 

3*±#u »g7>7*i 0 1 timmmi imm 
^r/j^^ < btccm 1 1 (a))„ *©txasr. mmm 1 ^i^i 

6 0 O'Ct'S i H^H/^lLTS i J®£^/&L/c([I| 
1 J (b)). 

[005 1 ] im^m^wMmmrm^^x^m 

[0 05 2 ] #^fiWcJ;ft« t **fiW^>:7£^j*il9 
J: 9 SB jftt 7 > -7' i 1^*45 &<DBgM * /h 3 < T 4 C t ifi 



(7) 7 - 3 2 l 0 4 6 

12 

^ U Jg tc ^PBffiJKcD^ 3 C > x fc' £ * + Jl/jgSSK^a 

[0053] mmm i ) #^*w-ctt, mm 1 

[0 05 4] ^gOffflSffffiH^H 1 2 tC^T„ h 
9©i6fiS(DiSS[fflBiJtc^+ 7^121 %8*tfccir 

[0055] mmm 1 iii[«tc*-fe ^ f^?c^« 

1 0 7 &i>**O3gl09Ci#?f36(DH.SI**S^a 

ci^^, 0 c©««8r. Hjjfiwi i tmmizmftuzm 

^5>7* 1 0 T&tftg 1 0 9 5&Sj«aoc%5^iE«*^ 
30 (112 (a)) B 

[0056] m^rt&mm%8mLtj:ft*>~> * v z 1 2 

1 *^TO, ^fl!-> >y 1 0 7 RC^-€-cr>S 1 0 9 
m^yy'oiMMtemZtite^J: *>t,cutc<S 1 2 (b))„ 

tt\ 6 0 0°crS 1 H 4 iH/^ltS i m*Bf£L 
tc B 

[0 0 5 7 ] K*4*S«*ffiK:SieaBBtc»^rSl5B 

40 cr>^3U^S iJSASS i S'ffi&cRHi L"Cl^SP»±{c<0^ 
[0 0 5 8 ] *3l*£CTtcJ:ntf , >7'a^ ^ h 

^^y-tmmtii, Rvmpm^yy'tmmmo&m 
50 vui$Mitm(D&&i$ t 'j>L>. istc^wsfflao^si^xf 



13 

etc oniu^^i s^fts ^ > ^mt) s < r 
#mm$uc tew comm l tc %m si 

[0 05 9 ] &4o\ Httt»J4^e»7T'»aS?xf5? + ^ 10 

M&WBrcs i cn*Hffixtr^*^ + jv 

tc s S i Ktcf^irw. TiNiC^/c^jajRJcjgfflUr 

[0060] s/c. ia«4^e.7wnfnt^/c 20 

[0 06 1] 

^fgJ&S&tc^ Si, S i 3 N«, lK-ffc^>5?;^<D 

^*il«Ro»Bl{t*SRrfiB<J:aa 0 «£ot. lsi<di«14 30 

[0 06 2] J/c, ^ r J-^>^SWSi&S©tI 



(8) 7 -3 2 1 04 6 

14 

[Bffi<DBf#ttBlW] 

[Hi] *mmmmwMmw&wmmw n 

[0 2] *JS«rfflC*fcBtS<Df¥fi!E^JBi S i HcD/#H 
[03] *^<h^*Sffi07"a^X^->!r>X(Dl:t*3 

[04] mmm-cm^tdmcoi^fs.^mt s ijg©*gs 

[05] *^©KH*fflC^rffjaL/fcMOS*i-^-^ 



[06] Mfb*>^^HffJj?E^BOffliJWrffiElo 

[0 7 ] ^^^A^^gaSSIS^fiSKaolSIIBfffiiao 

[08] ? v~~>#mtSMm<Dv x^mnti&ftM 

[09] ^ v~~>#m±gmm(Dy 

[0io] 

[011] mmmmz^r zwmBf&m&cymmwm* 
[012] miS7>7'»c^t 



1 1 10 2-JBSi 

^ 10 3-ESK^ 1 0 4, 1 0 4' -y-h^vu 
^\ 10 5-1M 10 6-^f^>:7\ 10 7- 
^S^>"A 10 8-»7>-;Ii i 10 9-5! 
7htt5>^ffi«, 1 1 0-53FB. ill, ill', 
lir-h'7^">7\ 112, 112' , 112" 

-£-*^f#>7\ 1 1 114- 

#*a*AS|$o 



(a) 



[04] 

4 

203 



(b) 



[15] 



[07 ] 




(9) 



•ftfflW- 7-3 2 1 04 6 



[01 ] 



[H2 ] 




E)2 





— 11? 




1 1 




1 L 




1 1 1 





(b) 



(C) 



[H6] 



[B8] 




at 



03.Hg.Fg S iW, BgHS, SigH8 . PH3 

\ 




[110] 



[19] 



Q3 .H2.F2 Si H4. BgHft» $t2H6 . PH3 



[U— 116 H — — "» 

it— n ooootJ .1 



ooooo 




116 H5 



Q3.H2.F2 S IHH. B2H6. Si2H6 . PH3 



Vo a/ 



poooo 




ooooo 




115 





(10) 



7-3 2 1 04 6 



[S3] 
12 3 



<b)*Wfl 



•h t? v K3Ej#5l 



3m8H»tH2/F2 ^ 'J - - > V 



(a) 



*n«IBB»tH2/F2 'J - - > 7 



mm 



[011] 




(h) 





' 121 


: ? 
































1 1 




00000 









(11) #HI¥7 -3 2 1 04 6 

(51)Int.CI. 5 SSglJffi# ^rtSfMS# FI t$»l»^SBf 

HO 1 L 21/316 S 
21/68 A 
21/8242 
27A08 



